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j (54) Title: AGENT FOR PROPHYLAXIS OR TREATMENT OF CATARACT 
! (57) Abstract 

An agent for prophylaxis or treatment of cataract, which 
comprises as an active ingredient at least one compound selected 
from a group consisting of a carbostyril compound of formula (1), 
wherein R 1 is a lower alkanoyl-subsrituted lower alkoxy group, and 
the bond between the 3- and 4-positions of the carbostyril nucleus is 
single bond or double bond, or a salt thereof, 5-dimemylamino-l-[4- 
'2-methy Ibeazoylarnmo)benzoyi]-2,3.4,5-tetrahydro- lH-benzazepine and 

hydroxy-7-chloro-l-[2-memyl^(2-memyl-te 
2,3,4^-tetrahydro-lH-bcnzazcpine t a method for prophylaxis or 
treatment of cataract using the same. 




(i) 
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DESCRIPTION 



AGENT FOR PROPHYLAXIS OR TREATMENT OF CATARACT 

5 Tprhninal Field 

The present invention relates to an agent for prophylaxis 
or treatment of cataract comprising as an active ingredient a 
specific carbostyril compound or benzazepine compound, and a 
method for prophylaxis or treatment of cataract by using the same. 

1 o Rarknrnund Art 

• The carbostyril and benzazepine compounds used as an 
active ingredient in this invention have already been known. For 
example, the carbostyril compounds are disclosed in European 
Patent Publication No. 0382185 (published on August 15, 1990) and 
U.S. Patent No. 5,225,402 (issued on July 6, 1993), wherein it is 
disclosed that these compounds have vasopressin antagonistic 
activities and are useful as vasodilator, hypotensive agent, water 
diuretics, and platelet aggregation inhibitor. The benzazepine 
compounds are disclosed in WO 91/05549 (published on May 2, 
.1991) and U.S. Patent 5,258,510 (issued on November 2, 1993), 
wherein it is disclosed that the compounds have vasopressin 
antagonistic activities and are useful as vasodilator, hypotensive 
agent, water diuretics, and platelet aggregation inhibitor. However, 
it has never been known that the specific carbostyril and 
benzazepine compounds are effective for the prophylaxis or 

treatment of cataract. 

The present inventors have intensively studied in order 
to develop a novel agent for prophylaxis or treatment of cataract, 
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and a novel method for prophylaxis or treatment of cataract, and 
have found that some specific carbostyril compounds and . 
benzazepine compounds are useful in the prophylaxis or treatment 
of cataract. 

5 Cataract means the condition of the crystalline lens 

which loses the transparency thereof by storage of water in lens 
fiber and between lens fibers, or the mass caused by the coagulation 
of protein, and includes, for example, congenital cataract, or 
acquired cataracts such as senile cataract, anterior subcapsular 

10 cataract, posterior subcapsular cataract, diabetic cataract, 

cataract accompanying v/ith muscular rigiditic atrophy, irradiation 
cataract, cataract owing to siderosis, Down's syndrome cataract, 
Christmas-tree cataract, and the like. Although there are many 
theories concerning factors causing cataract, for example, disorder 

15 in crystalline lens, changes of transparency of lens capsule and lens 
epithelial, change in ciliary epithelial, i.e. change in chamber water, 
and the like, it has not been proved yet. 

Disclosure of the Invention 

An agent for prophylaxis or treatment of cataract of the 
20 present invention comprises as an active ingredient at least one of 
the compounds selected from a group consisting of a carbostyril 
compound of the formula: 




:z ::r: ~ - • - — • rr~* ' 

hon7azeone and b-nyaru^y 

benzazep.n h dr0 . 1H -benzazepme. 

ben zoylamino)benzoyl)-2,3.4.5 tetra y 

The "lower alkanoyl-substituted lower alkoxy gr P 

. i. m includes a straight chain or branched cha.n 
the above — <1 «*- whjoh js subsmuted by a 

alkoxy s -p c ; ; aikanoyi group having , to 6 carbon 

s(raigh t cha, - ; ;; c minomethoxy , 2 , formy ,amino)e,hoxy, 1 - 

atoms , ,or qx . (butyrylamino)prop0 xy, 3-(acetylamino> - 

(pr opionylam,no)e,hoxy. 3 (b 5 . (pentanoyl amino) P enty.oxy. 6- 

propoxy, 4-(isobutyrylam 1 no)butoxy, IP 

(hexanoylamino)hexyloxy, and the like. 

( Among the active compounds (1, c. the prese 

, c m havinq an acidic group can easily be 

:;r— i " . ju — ■ - — ■ - 

bas,c comp hydrox ides (e.g. sodium hydrox.de, 

^:;:;:riii:: i~ — • 

It,, meta, carbonates or hydrogen ^JJ^ 
donate, sodium hydrogen carbonate, etc), an^d a 
, h n la tes (eg sodium methylate, potassium methylate, etc) 

mine the active compounds (1) o* the present invent.on, 
Besides, among the act ^ 

: T ci d induces. - example, inorganic acids su.no 
H". nitric acid, hydrochloric acid, hydrobrom.c acd, etc,, 
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organic acids (e.g. acetic acid, p-toluenesulfonic acid, ethane - 
sulfonic acid, oxalic acid, maleic acid, citric acid, succinic acid, 
benzoic acid, etc.). These salts are also useful in the prophylaxis or 
treatment of cataract as the active compounds (1). ~ 
5 The active compounds of the present invention show 

inhibitory activity of development of cataract without decreasing 
the blood glucose concentration in cataract model produced by 
streptozotocine (STZ). Thus, the agent of the active compounds of 
the present invention is useful for the prophylaxis or treatment of 

10 various congenital cataract and acquired cataract. 

The agent for prophylaxis or treatment of cataract of 
the present invention are used in the form of a conventional 
pharmaceutical preparation. The pharmaceutical preparation is 
prepared by using conventional diluents or carriers such as fillers, 

15 thickening agents, binders, wetting agents, disintegrators, 
surfactants, lubricants, and the like. The pharmaceutical 
preparation- may be selected from various forms in accordance with 
the desired utilities, and the representative forms are tablets, 
pills, powders, solutions, suspensions, emulsions, granules, 

20 capsules, suppositories, injections (e.g. solutions, suspensions, 
etc.), ointments, eye drops, and the like. 

in order to form in tablets, there are used conventional 
carriers such as vehicles (e.g. lactose, white sugar, sodium chloride, 
glucose, urea, starch, calcium carbonate, kaolin, crystalline 

25 cellulose, silicic acid, etc.), binders (e.g. water, ethanol, propanol, 
simple syrup, glucose solution, starch solution, gelatin solution, 
carboxymethyl cellulose, shellac, methyl cellulose, potassium 
phosphate, polyvinylpyrrolidone, etc.), disintegrators (e.g. dry 



WO 94/18975 



10. 



15 



20 



. . _ aaar powder, laminaran powder, sodium 
ctarrh sod urn alginate, agar |ju« u • 

fatty ac id esters, sodium laurylsulfate, stearate -nogycend. 

sties, lactose, etc.), disintegration invito, (e,. white su 
lin cacao butter, hydrogenated oil, etc.), absorption 
Ternary ammonium base, sodium laurylsulfate. etc,. . wetting 

, ■ arches etc), adsorbents (e.g. starches, 
anpnts (e q. g ycenn, starches, eu-.;, 

it se 11 -tonite, colloida, siiicates, etc,, lubricants e.g. 
purified ta.c, stearates, boric acid powder, polyethy.ene glycol. 
^ , the liKe. The tablets may optionally be in the form of a 

c0 Lntiona, coated tablet, such as sugar-coated table. ge m - 

,,;„. .ablets film coating tablets, or 
coated tablets, entenc coating tablets, 

double or multiple layer tablets. 

ln , he preparation of pills, the carriers 
(e g glucose, lactose, starches, cacao butter, hydrogena.ed 
le e.Le oil, Kaolin, talc, etc.,, binders (e.g. gum arabic power, 
tragac anth powder, gelatin, ethanol. etc), disintegrators (e.g. 

laminaran, agar, etc.), and the like. 

Capsules may be prepared by chargmg a m.xture of the 

nd of the present invention and the above earners into 
active compound ot tne pre^e. 

hard gelatin capsules or soft capsules in usual manner 

in the preparation of injections, the solutions, 
visions and suspensions are sterilized and are preferably made 
^nic with the blood. In the preparation of these so u 
emulsions and suspensions, there are used conven ona diluents, 
such as water, ethyl alcohol, macrogol, propylene glycol. 

, ■ alcohol polyoxylated isostearyl alcohol, 

ethoxylated isostearyl alconoi, P y 
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case the pharmaceutical preparations may a.so be incorporated 
with sodium chloride, glucose or glycerin in an amount sufficient to 
mak e them isotonic, and may aiso be incorporated with conventional 
solubilizers, buffers, anesthetizing agents. 

In the preparation of suppositories, the carriers include, 
tor example, polyethylene glycol, cacao butter, higher alcohols, 
higher alcohol esters, gelatin, semisynthetic g.ycerides. etc.), and 
the like. 

The present eye drops may be prepared by a conventual 
manner. For example, the present eye drops may be prepared by 
incorporating the active compound of the present invention into a 
suitable base, and sterilized. The base includes, for example, 

sterile purified water. 

The present eye drops may contain, if necessary, 
solubi.ize, buffering agent, antioxidant, antiseptic, iso.onici.y. P H 
adjuster, and the like. The solubilizer is, for example, sod.um 
carboxymethyl cellulose, polyethylene glycol ethers (e.g. 
polyoxyethylene lauryl ether, polyoxyethylene oleyl ether), 
polyethyleneglyco, higher fatty acid esters (e.g. polyethylene glycol 
monolaurate, polyethylene glyco, monooleate), polyoxyethylene 
ether fatty acid esters (e.g. polyoxyethylene sorbitan monolaurate), 
and the like. The buffering agent is. for example, sodium phosphate, 
dibasic sodium phosphate, dibasic potassium phosphate, boric acd, 

tartrate, acetic acid, sodium acetate, .-aminocapronic acd, 
mcnosodium glutamate, and the. like. The antioxidant is, for 
examole, sodium sulfite, sodium pyrosul.i.e, sodium bisulMe, 
sodium thiosulfite. ascorbic acid, and the like. ' The antiseot.c ,s, 
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, nl henzalKonium chloride, benzethonium 
'or -mp.e. * to ^J^ nwoM , phenethyl alcohol, methyl 
chtorid.. P^nyl ~V salt t ^ ^ ^ 

r 1 " ad,uster is. for — . sodium hydro.de. 
hydrochloric acid, and the like. ^ ^ manner 

The present eye drops may 

, . drops for example, droop.ng into the ey 
as conventional eye drops, an atomlzer . 

, ,„»«. ... « ::r :,.„:,.,„, „ 

Bes.des. the ph ervatW es, perfumes, 

be incorporated with a 0— = - „ required . In 

~ SW T e tf" - or ams and 9 els. there are used 

« for example, white vase.ine. parafhn, 
conventional diluents, silicone, 

• nPllulose derivatives, polyethylene giy 
glycerin, cellulose 

bentonite. and the UK.. ' rf ^ present 

The am ount - agent prophy , axis 

mention to be ^°'** d ^ 9 J a but may be selected from a 
or treatment of cataract ,s not spec* ^ % fey 

br0 ad ran 9 e, but it is usually in - ran e o a. ^ ^ 

we i 9 hf, more preferably about 5 to =0 A by 8 

tota , weigh, o, the P-P" or treat ment of 

The pr esent a ' ^ suitable method 

ca tarac« may be ^ ^Z* « accordance with various 
for administration may d ^ ^ 0 , the 

, ormS o, P^- ati0nS of a s 9 e e verUy of disease s to be cured, and the 
patien ,s, the de 9 ree e er, ^ ^ ons , 
like . For example. taoieis, y 
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granules and capsules are administered orally. The injection are 
intravenously administered alone or together with a conventional 
auxiliary liquid (e.g. glucose, amino acid solutions), and further are 
optionally administered alone- in intramuscular, intracutaneous, 
5 subcutaneous, or intraperitoneal route, if necessary. Suppositories 
are administered in intrarectal route. The ointment is applied on 
the skin. 

The dosage of the present agent for prophylaxis or 
treatment of cataract may be selected in accordance with the 
10 administration routes, ages, sexes and other conditions of the 
patients, the degree of severity of diseases to be cured, and the 
like, but it may usually be in the range of about G.6 to 50 mg of the 
active compound of the present invention per 1 kg of body weight of 
the patient per day. The active compound is preferably contained in 
15 an mount from about 10 to 1000 mg per the dosage unit. 

Best Mode for Carrying Out the Invention 
Examples 

The present invention is illustrated in more detail by the 
following Preparations of agent for prophylaxis or treatment of 
20 cataract, and Experiment of the activities of the active compound of 

the present invention. 

Preparation 1 

Film coated tablets are prepared from the following 
components. 

25 Components Amount 

1 -{1 -[4-(3-Acetylaminopropoxy)- 
benzoyl]-4-piperidinyl}-3,4- 

dihydrocarbostyril 150 9 

Avicel (trade name of microcrystalline cellulose, 
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40 g 
30 g 

2g 
10 g 

3 g 
40 g 
40 g 



manuf aotured by Asahi Che.icaMndus.ries, Co., Ltd.) 

Corn starch 
Magnesium stearate 
Hydroxypropyl methylcellulose 
Polyethylene glycol-6000 
Castor oil 

Ethan0i nnnnd of the present invention, Avicel, 

aCliVS "I re led and — and th e 

mixture ,S , ta The tab ,es tnus obtained are coated wit, a ID* 

SU93r Z cons- - - — ,U ' 0Se ' d 

coaung agent oo s 9 ^ ^ ^ ^ fflm cQated 

polyethylene glycol-6000, casio 
tablets. 

Preparation 2 _ nnnk 

,0. *. -po^en. 

n^mpnnents 



, n-I4-(3-acetylamincpropoxy)ben 2 oyl)-4- 
1 p;p e r,dinyl)-3.4-dihydrocarbostyr,l 

20 Citric acid 
Lactose 

Dicalcium phosphate 
Pluronic F-68 
Sodium laurylsultate 
25 Polyvinylpyrrolidone 

Po ,yethylene glycol (Carbowax 1500). 
Polyethylene glycol (Carbowax 6000) 

Corn starch 

Dry sodium stearate 



150 g 
1.0 g 
33.5 g 
70.0 g 
30.0 g 
15.0 g 
15.0 g 
4.5 g 
45.0 "g 
30.0 g 
3.0 g 
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3.0 q 

Dry magnesium stearate 

q.s. 

Ethanol 

The active compound of the present invention, citric 
acid, lactose, dicalcium phosphate, Pluronic F-68 and" sodium 

5 laurylsulfate are mixed. The mixture is screened with No. 60 screen 
and is granulated with an alcohol solution containing 
polyvinylpyrrolidone, Carbowax 1500 and 6000. If required, an 
alcohol is added thereto so that the powder mixture is made a paste - 
like mass. Corn starch is added to the mixture and the mixture is 

10 continuously mixed to form uniform particles. The resulting 

particles are passed through No. 10 screen and entered into a tray 
and then dried in an oven at 100°C for 12 to 14 hours. The dried 
particles are screened with No. 16 screen and thereto are added dry 
sodium laurylsulfate and dry magnesium stearate, and the mixture 

15 is tabletted to form the desired shape. 

The core tablets thus obtained are vanished and dusted 
with talc in order to guard from wetting. Undercoating is applied to 
the core tablets. In order to administer the tablets orally, the core 
tablets are vanished several times. In order to give round shape and 

20 smooth surface to the tablets, further undercoating and coating 
with lubricant ar applied thereto. The tablets are further coated 
with a coloring agent material until the desired colored tablets are 
obtained. After drying, the coated tablets are polished to obtain the 
desired tablets having uniform gloss. 

25 Pharmaco logical Test 

Test compound: 

1. 1 .{i-[4-(3-Acetylaminopropoxy)benzoyl]-4-piperidinyl} 
3,4-dihydrocarbostyril 
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Method: 

The left kidney of Wister male rat (weight; 280-330 g, 9 
wk-old) was taken out under ether anesthetization. One week 
thereafter, a solution of streptozotocine (STZ) in 50 mM citric 

5 buffer (pH 4.5) was administered intravenously to the rats on the 
tail in an amount of 1 ml/kg (i.e. 60 mg of STZ/kg). After the 
administration of STZ, the rats are separated into two groups, and 
in one group, a test compound was orally administered to the rats by 
feeding the rats with feed containing a test compound (0.2 %). In 

10 another group, the rats were fed with the regular feed (MF) (control 
group B). Four weeks and 16 weeks after the administration of STZ, 
the blood glucose concentration in each rat was determined. The 

results are shown in Table 1. 

A controlled-release preparation of insulin (Ultrarente) 

15 was administered every two days in an amount of 4 U/body, s.c. 

Sixteen weeks after the STZ administration, the crystalline lens of 
the rats were observed with the naked eyes, and if the crystalline 
lens was observed to be apparently cloud, it was determined to be 
cataract. The results are shown in Table 2. 

20 Groups: 

Control A: Normal Wister rats having both kidneys 

administered with neither STZ nor test 
compound 



25 



30 



Control B - Wister rats having no left kidney 

administered with neither STZ nor test 
compound 

Control C- Wister rats having no left kidney 

administered with STZ but not with test 
compound 

Test Comoound 1: Wister rats having no left kidney 



WO 94/18975 



PCT/JP94/00265 



- 12 - 

administered with both STZ and Test 
Compound 1 
Table 1: Blond Glucose Concentration 



5 



Groups 


After 4 weeks (mg/dl) 


After 16 weeks (mg/dl) 


Control A 


131.4±6.3 


133.4±8.5 


Control B 


126.0±4.0 


125.4±10.1 


Control C 


775.8±41.1 


670.4±28.1 


Test Compound 1 


801 .6±37.9 


728.9±40.0 



Table 2: 



Groups 


Number of rats having cataract/ 
number of all rats in group 


Control A 


0/6 


Control B 


0/7 


Control C 


. 7/1 1 * 


Test Compound 1 


1/1 0** 



p<0.05, Fisher Exact test 
p<0.05, Fisher Exact test 

(based on the data of Control C and Test Compound 1) 
As seen from the above data, when STZ alone was 



20 administered, the blood glucose level was increased and the 

cataract was observed in many test animals. On the other hand, the 
active compound of the present invention was also administered in 
addition to STZ, the blood glucose level was not decreased but 
rather increased, however, the cataract was significantly inhibited. 
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20 compound of the formula: 




25 CO-^'// 

h • R 1 „ a .ower alkanoyi-substituted lower alkoxy group, and 
wnere.n R 4 . positio ns of the carbostyril nucleus 

the bond between the 3- ana « P 



WO 94/18975 



PCT/JP94/00265 



- 14 - 

is single bond or double bond, or a salt thereof. 

3. The agent for prophylaxis or treatment of cataract 
according to claim 1, wherein the active ingredient is 5-dimethyM 
[4-(2-methylbenzoylamino)benzoyi]-2,3,4,5-tetrahydro-1 H - 

5 benzazepine or 5-hydroxy-7-chioro-1 -[2-methyl-4-(2-methyl - 
benzoylamino)benzoyl]-2,3,4,5-tetrahydro-1 H -benzazepine. 

4. The agent for prophylaxis or treatment of cataract 
according to claim 2, wherein the active ingredient is 1-{1-[4-(3- 

acetylaminopropoxy)benzoyl]-4-piperidinyI}-3,4-dihydrocarbostyriI 
10 or a salt thereof. 

5. A method for prophylaxis or treatment of cataract, 
which comprises administering to a warm-blooded animal including 
a human being an agent for prophylaxis or treatment of cataract - 
which comprises as an active ingredient at least one compound ' 

15 selected from a group consisting of a carbostyril compound of the 
formula: 



20 




wherein R is a lower alkanoyl-substituted lower alkoxy group, and 
the bond between the 3- and 4-positions of the carbostyril nucleus 
25 is single bond or double bond, a salt thereof, 5-dimethylamino-1-[4 
(2-methylbenzoylamino)benzoyl]-2,3,4 t 5-tetrahydro-1 H - 
benzazepine and 5-hydroxy-7-chIoro-1 -[2-methyl-4-(2-methyl - 
benzoylamino)benzoyl]-2,3,4,5-tetrahydro-1 H- benzazepine. 
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6. 



0 The method according to claim 5, which comprising 
administering the agent of claim 2 wherein the active ingredient ,s 
a carbostyril compound of the formula: 




10 wherein R 1 is a lower alkanoy.-substituted lower alkoxy group, and 
the bond between the 3- and 4-positions of the carbostyril nucleus 
is single bond or double bond, or a salt thereof. 

7 The method according to claim 5, wherein the active 
ingredient is 5-dimethyl-1-t4-(2-methylbenzoylamino)benzoyn - 
2 3 4 5-tetrahydro-1H-benzazepine or 5-hydroxy-7-chloro-1-[2 - 
m eihyJ-4-(2-methylbenzoylarnlno)benzoyl]-2.3.4,5.tetrahydro : 1H. 

benzazepine. 

8. The method according to claim 6, wherein the act.ve 
ingredient is 1 -{1 :[4-(3-acetylamino P ro P oxy)benzoyi]-4 - 
piperidinyl}-3,4-dihydrocarbostyril or a salt thereof. 
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